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,QWURGXFWLRQ
,RQRVSKHUH LV RQH RI WKH PDMRU HUURU VRXUFHV LQ *OREDO 1DYLJDWLRQ 6DWHOOLWH 6\VWHPV *166 IRU SUHFLVH SRLQW
SRVLWLRQLQJ 333 DQG UHDOWLPH NLQHPDWLF /LQHDU FRPELQDWLRQV RI SKDVH PHDVXUHPHQWV RQ / DQG / *36
IUHTXHQFLHVHOLPLQDWHWKHILUVWRUGHUWHUPRILRQRVSKHULFHIIHFWKRZHYHUKLJKHURUGHUVHFRQGWHUPDQGWKLUGWHUP
QRQOLQHDUHIIHFWVFDQQRWEHHOLPLQDWHGLQWKHILUVWRUGHUDSSUR[LPDWLRQ>@'HSHQGLQJRQWKHVRODUDFWLYLW\ODWLWXGH
RIWKHVWDWLRQVDQGLRQRVSKHULFFRQGLWLRQVKLJKHURUGHUHIIHFWVFDQGHJUDGHWKHDFFXUDF\RI*166SRVLWLRQLQJLQWKH
RUGHURIFHQWLPHWHUV>@
7KH IUHH HOHFWURQV LQ WKH LRQRVSKHUH DIIHFW WKH SURSDJDWLRQ RI *166 VLJQDOV UDGLR ZDYHV 7KLV HIIHFW LV
SURSRUWLRQDOWRWKHGHQVLW\RIHOHFWURQVLQWKHLRQRVSKHUHZKLFKLVFDOOHGWRWDOHOHFWURQFRQWHQW7(&IURPDVDWHOOLWH
WRDUHFHLYHU7KHVSHHGRIWKHFDUULHUSKDVHPHDVXUHPHQWLVLQFUHDVHGSKDVHDGYDQFHZKHUHDVWKHVLJQDOZKLFKLV
PRGXODWLQJ WKH FDUULHU SVHXGRUDQGRP QRLVH FRGHV DQG QDYLJDWLRQ PHVVDJHV LV GHOD\HG JURXS GHOD\ LQ WKH
LRQRVSKHUH7KHPDJQLWXGHRIWKHJURXSGHOD\LVHTXDOWRWKHPDJQLWXGHRIWKHSKDVHDGYDQFH
.HGDUDQGKLVFROOHDJXHV>@FDUULHGRXWWKHVWXGLHVWRLQYHVWLJDWHWKHV\VWHPDWLFHIIHFWRIWKHVHFRQGRUGHUWHUPRQ
333DQGUHVXOWVVKRZHGWKDWWKHVHFRQGRUGHUFRUUHFWLRQFDXVHV,*6,QWHUQDWLRQDO*OREDO6HUYLFHVVWDWLRQVKDYHD
WHQGHQF\RIGULIWLQJWRZDUGVWKHVRXWKDQGLWVPDJQLWXGHSURSRUWLRQDOWR7(&9YDOXHVRYHUWKHVWDWLRQV>@
,Q WKLV VWXG\ WKUHH GLIIHUHQW GD\V '2<   '2<   '2<   ZLWKLQ WKH SHULRGV RI VRODU
PD[LPXPDQGPLQLPXP)LJXUHZHUHFKRVHQWRLQYHVWLJDWHWKHPDJQLWXGHRIWKHVHFRQGRUGHULRQRVSKHULFHIIHFW
RQWKHHVWLPDWHGGDLO\333FRRUGLQDWHVIRUWKHVHGD\V

)LJXUH6RODUF\FOHSUHGLFWLRQDGRSWHGIURP>@
9HUWLFDO7RWDO(OHFWURQ&RQWHQW7(&9ZDVGHWHUPLQHGIRUHDFKGD\DQGHDFKVWDWLRQ7KHPHWKRGRORJ\RI
WKHGDWDFROOHFWLRQDQGWKHUHVXOWVDUHJLYHQLQWKHEHORZVHFWLRQV

7KHPHWKRGRORJ\RIWKHGDWDFROOHFWLRQ
7KH ULQH[GDWDRI WKH ,*6VWDWLRQV IRU WKHFKRVHQGD\VZHUHGRZQORDGHGIURP6FULSSV2UELWDQG3HUPDQHQW
&\FOH&\FOH
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$UUD\&HQWHU623$&7KHORFDWLRQRIWKHFKRVHQ,*6VWDWLRQVLQ7XUNH\ZDVGHSLFWHGLQ)LJXUH



)LJXUH/RFDWLRQRI,*6VWDWLRQV

7(&9YDOXHVRIWKH,*6VWDWLRQVZHUHFDOFXODWHGIRUHDFKGD\ZLWKXVLQJ,RQRVSKHULF5HVHDUFK/DERUDWRU\2QOLQH
6HUYLFH ,212/$% ,212/$% LV FUHDWHG E\ WKH FRRSHUDWLRQ RI +DFHWWHSH 8QLYHUVLW\ *HQHUDO &RPPDQG RI
0DSSLQJDQG%LONHQW8QLYHUVLW\5LQH[REVHUYDWLRQILOHVRIWKH,*6VWDWLRQVZHUHUHTXLUHGLQRUGHUWRREWDLQ7(&9
YDOXHV IURP WKH VHUYLFH7KH ULQH[GDWDRI WKH ,*6 VWDWLRQVZKLFK DUH VXEMHFWHG WR LQYHVWLJDWH LQ WKLV VWXG\ZHUH
SURFHVVHGLQ WKLVVHUYLFHWRREWDLQ7(&9YDOXHVIRUHDFKFKRVHQGD\V)LJXUHVKRZVWKH7(&9YDOXHVIRUHDFK
VWDWLRQDQGHDFKGD\IURP,212/$%DQGRWKHULQWHUQDWLRQDOVHUYLFHV

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)LJXUH0HDVXUHPHQWV7(&8RI,*6VWDWLRQV

5LQH[ILOHRI78%,VWDWLRQZDVQRWDYDLODEOHIRU'2<WKHUHIRUHZHFRXOGQ¶WSURFHVVHGWKLVVWDWLRQ$VLW
FDQEHVHHQIURP)LJXUH WKHFKDQJHVDQG WKHPHDQYDOXHRI7(&9IRU'2<DQG'2<DUH
PXFK ELJJHU WKDQ '2<  ,212/$% DOVR VKRZV 7(&9 RI ,QWHUQDWLRQDO *166 6HUYLFH ,*6 5HVHDUFK
*URXSRI$VWURQRP\DQG*HRPDWLFVJ$*((XURSHDQ6SDFH$JHQF\(6$-HW3URSXOVLRQ/DERUDWRU\-3/DQG
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7KH&HQWHU IRU2UELW'HWHUPLQDWLRQ LQ (XURSH &2'( 7KHUH LV VWURQJ DJUHHPHQW EHWZHHQ WKH ,212/$% DQG
WKHVH VHUYLFHV DV VHHQ LQ WKH )LJXUH  )RU WKH '2<  WKH RWKHU VHUYLFHV¶ 7(& XQLW ZDV QRW DYDLODEOH LQ
,212/$%WKHUHIRUHRQO\HVWLPDWHG7(&9YDOXHVRI,212/$%DUHJLYHQ
*,36<2$6,6  UHVHDUFK VRIWZDUHZDV XVHG WR FDUU\ RXW GDLO\ 333 IRU HDFK GD\ ,Q RUGHU WR LQYHVWLJDWH WKH
VHFRQGRUGHU LRQRVSKHULFHIIHFWRQWKHHVWLPDWHGFRRUGLQDWHV333ZDVSHUIRUPHGZLWKDQGZLWKRXWWKHFRUUHFWLQJ
WKHVHFRQGRUGHULRQRVSKHUHHIIHFWIRUHDFKGD\7KHIROORZLQJSURFHVVLQJVWUDWHJLHVDQGPRGHOVZHUHLPSOHPHQWHG
GXULQJ WKH GDLO\ 333  VHFRQGV VDPSOLQJ LQWHUYDO  GHJUHHV HOHYDWLRQ PDVN DQJOH *OREDO 3UHVVXUH DQG
7HPSHUDWXUH  *37 WURSRVSKHULF PRGHO ,QWHUQDWLRQDO 5HIHUHQFH ,RQRVSKHULF ,5, PRGHO >@ NPKLJK
LRQRVSKHULFVKHOODQGILQDO*36RUELWSURGXFWV1$6$-3/2QO\WKH*36VDWHOOLWHVZHUHXVHGIRUWKHGDLO\333
7KHGLIIHUHQFHVRI(DUWK&HQWHUHG(DUWK)L[HG (&()&DUWHVLDQFRRUGLQDWHVEHWZHHQ WKH VHFRQGRUGHU FRUUHFWHG
333DQGWKH333ZLWKRXWWKHVHFRQGRUGHUFRUUHFWLRQIRUHDFKVWDWLRQDQGHDFKGD\ZHUHWUDQVIRUPHGWRWRSRFHQWULF
FRRUGLQDWHVQRUWKHDVWXSLQRUGHUWRXQGHUVWDQGWKHGLUHFWLRQRIWKHHIIHFWLQWKHWKUHHGLPHQVLRQDOZD\7DE
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7DEOH7KHUHVXOWVIURPVWDWLRQV
67$7,216
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7KHUHVXOWVVKRZWKDWWKHVHFRQGRUGHULRQRVSKHULFFRUUHFWLRQDIIHFWVWKHQRUWKFRPSRQHQWVLJQLILFDQWO\ODUJHUWKDQ
WKHRWKHUFRPSRQHQWVDQGLWVGLUHFWLRQRQWKHSRVLWLRQLQJLVDVRXWKZDUGGLVSODFHPHQWIRUHDFKGD\DQGHDFKVWDWLRQ
$VLWVHHQIURP)LJXUH'2<F\FOHKDYHVLJQLILFDQWO\PRUH7(&WKDQ'2<F\FOHEXW7(&
JUDSKVRI ,212/$%VKRZV WKDW URXJKO\ 7(&XQLW GLIIHUHQFHV EHWZHHQ WKHVH GD\V7KHELJJHVW VHFRQGRUGHU
LRQRVSKHULFHIIHFWZDVREVHUYHGLQ'2<IRUQRUWKFRPSRQHQWZKHUHDVHDVWDQGXSFRPSRQHQWVLQ'2<
DUHVLJQLILFDQWO\ELJJHUWKDQ'2<

&RQFOXVLRQVDQGIXWXUHZRUN

,QWKLVVWXG\WKHHIIHFWRIWKHVHFRQGRUGHULRQRVSKHULFFRUUHFWLRQRQWKHSRVLWLRQLQJIRUWKHFKRVHQGD\VZLWKLQWKH
VRODU PLQLPXP DQG WKH VRODU PD[LPXP SHULRGV KDV EHHQ LQYHVWLJDWHG 7KH UHVXOWV VKRZ WKDW GXULQJ WKH VRODU
PLQLPXPWKHVHFRQGRUGHULRQRVSKHULFHIIHFWLVLQWKHRUGHURIVXEPLOOLPHWHUOHYHOIRUHDFKFRRUGLQDWHFRPSRQHQWV
RQWKHGDLO\333EXWGXULQJWKHVRODUPD[LPXPWKHHIIHFWLVUHDFKHGPLOOLPHWHUOHYHOIRUWKHQRUWKFRPSRQHQW7KLV
VWXG\ VKRZV WKDWPDJQLWXGHRI WKH VHFRQGRUGHU LRQRVSKHULF HIIHFW RQ WKH333 LVSURSRUWLRQDO WR7(&9RYHU WKH
VWDWLRQV7KHHIIHFWRI WKH VHFRQGRUGHU LRQRVSKHULFFRUUHFWLRQRQ WKHQRUWKFRPSRQHQW LV UDWKHUELJJHU IRU1,&2
VWDWLRQLQ'2</DWLWXGHRI1,&2VWDWLRQLVORZHUWKDQWKHRWKHUVWDWLRQVWKDWZRXOGEHWKHPDLQUHDVRQIRU
WKHELJJHVWREVHUYHGHIIHFW LQQRUWKFRPSRQHQWEXW WKLV LVQRW WKHFDVHIRU'2<7KHELJJHVWREVHUYHG
HIIHFWLQQRUWKFRPSRQHQWZDVREVHUYHGLQ$1.5VWDWLRQIRU'2<)XUWKHUVWXGLHVQHHGWREHSHUIRUPHG
GXULQJ WKH VRODU F\FOH  WR LQYHVWLJDWH WKH PDJQLWXGH RI WKH VHFRQGRUGHU LRQRVSKHULF HIIHFW RQ WKH QRUWK
FRPSRQHQWV ZKLOH FRQVLGHULQJ WKH VWDWLRQV¶ ODWLWXGH 6RXWKZDUG GLVSODFHPHQW RQ WKH SRVLWLRQLQJ FDXVHG E\ WKH
VHFRQGRUGHU LRQRVSKHULF FRUUHFWLRQ ZDV REVHUYHG IRU HDFK VWDWLRQ DQG HDFK GD\ 7KH VHFRQGRUGHU LRQRVSKHULF
HIIHFWGXULQJWKHVRODUPD[LPXPSHULRGVQHHGVWREHWDNHQLQWRDFFRXQWIRUWKHVWXGLHVZKLFKUHTXLUHKLJKDFFXUDF\
SRVLWLRQLQJOLNHGHIRUPDWLRQDQGWHFWRQLFPRYHPHQWDQDO\VLV
,Q WKH 333 SURFHVV WKH SURGXFWV RUELWFORFN LQYROYHG LQ WKH SURFHVVLQJ KDYH WKH VHFRQGRUGHU LRQRVSKHULF
FRUUHFWLRQV WKXV FRQVLVWHQF\EHWZHHQ WKH REVHUYDWLRQV DQG WKH SURGXFWV LQ WHUPV RI WKH VHFRQGRUGHU LRQRVSKHULF
FRUUHFWLRQKDVEHHQPDLQWDLQHG
7KHVHFRQGRUGHU LRQRVSKHULFHIIHFWRQ WKH ORZ ODWLWXGH,*6VWDWLRQVGXULQJ WKHVRODUPD[LPXPSHULRGVZLOOEHD
VXEMHFWRIDIXWXUHVWXG\

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